Stanley R. Graves 

Director, RSRM Engineering 
ATK Thiokol Propulsion 



AIAA RSRM Short Course, July 2002, Indianapolis, Indiana 


020305ppt 



Space Shuttle Four-Segment Reusable 



Return to Flight (STS-26) 
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ATK THI0K0L PROPULSION 


Potential boost propulsion for 
heavy-lift vehicle 
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ATK THIOKOL PROPULSION 


Four-Segment Booster Five-Segment Booster 
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Changes noted in italic 
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FSB REPRESENTS -115 PSIA INCREASE IN RSRM 

STATIC PRESSURE DROP 




ACCURATE EROSIVE BURNING PREDICTIONS 

REQUIRED FOR FSB 
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repeatable 

• Difficult to predict for new 
designs using current modeling 
techniques 
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Enhanced Propellant Burn Rate 


Grain bore diameter 
Nozzle throat diameter 



Drivers of Enhanced Propellant Burn Rate 





AND VALIDATION 
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FSB Erosive Burning Model Development 
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Elimination of standing wave noise 

Return signal synchronized with reflection of propellant gum 
stock interface 
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Propellants 

• CASTOR®, ETM-3, RSRM 
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Ultrasonic Instrument Configuration 
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characterize relationship to observed 
propellant burn rate 

• Forward segment provides a baseline from 
which to compare the other segments 
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The threshold is associated with core fluid flow influencing the 
near propellant boundary layer 
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Erosive burning model is 
a linear function of Mach 
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Chamber Pressure (psia) 
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Tandem Motor Predicted Performance 
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CASTOR® IVB and RSRM Predictions 




Instrumentation 

Structures 

Computational Fluid Dynamics 
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ETM-3: World’s Largest Segmented SRM 


STATIC TEST SCHEDULED JULY 2003 
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Demonstration of reduced burn rate propellant ballistic performance 
Provide data for potential FSB design update and loads refinement 
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